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the Spectra of sOn-Steady Stars (Seketory-e etsenki inter 


Sivnostey lini, celiva yv spektrinh restate loOnarnyah cverd 


FERIODICAL: Doklady Akademii nauk SGSR Va Nar 1234 


Mroy op, jot 9. 
(USSR) 
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ABSTRACT; “he helinm lines (whic. are connected witi.the 
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netastabls 
level 238 in the spectra of the win acl of other stars 
var; their intensivies rather quickly. These variations =:; 
he subdivided into 2 groups: quacisteady variationg and 
quick variations which take some minuves or hours ard he. 
a flat maximum. The author :-ives secre data for the varist 
of the change of the line A 10 330 2° er *p) in the spe.t 
of the sun. In the spectrum of the sun. a rather high num 
of emission lines is observed and tieir intensities do rat 
de;end :oticeably on time. It ig natural to assume that the 
variation of the line A 10 $30 is in 6 certain degree iue 
to the fact that their lower level 2- ‘S is metastable. Sine 
external agents (radiation, 
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noticeably chanre the degree of occuration of this level. 


It is very se that the de-ree of occupation of th 

reve. 2°S will noticeably de;end on ta plectron density. 

For a quantitative estimation, the author investigated the 
following model: In a certacn moment, the electoin dengit: 
ina thin shell in which eheli s:ectra niy oceur jay sudden 
ly ve increased. The author investigates t.e witensity 
variations of the helium lires which are conne: ted with tie 
level 2°S. On the other huni. these intensities must anerense 
because of an increase of tle number cf reccmbirationgs; 3 
‘he otner hand, they sugt decrease becuuse cf ar intrease 
o: the numbers of the collisicons of the secend kind whi 
transfer the electrons from the state 27S into tie state Se 
The author assumes that at tne soment t ny, he. um atoms 
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Translation from: Referativnyy zhurnal, Astronomiya i Geodeziya, 1959, 
Nr 8, pp 25 - 26 


AUTHOR: Nikitin, A.A, 
a 


W 
TITLE: Some Characteristics of CaII, BaII and SrII Lines in Stellar 
Spectra 


PERIODICAL: Uch, zap. LGU, 1958, Nr 273, pp 14 - 29 f 


ABSTRACT: Some specific features of the CaII, BaII and SrII spectra are 
considered, which are significant for estimating the line inten- 
sities of these elements in stgllar Spectra, The ground levels 
are: 4&8 for CaII; 6°S and 5°S for Ball and SrII; the meta- 
stable levels are 3°D; 52D and 42p. The metastable @D level 
is close to the ground 2s one. Quadrupole transitions as well 
as transitions due to inelastic collisions with electrons are 
possible from ‘he ©D level to the °S one. The numbe= of re- 
combinations to the “D level is greater than to the 28 level 
by almost two orders of magnitude. These peculiarities of the 
spectral scheme are manifested in the intensities of spectral 
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SOV /35-59-8-6282 
Some Characteristics of CaII, BaII and SrII Lines in Stellar Spectra 


lines which ar2 due to ground metastable levels. The ratio of the numbers 
of Call prone in, a thin shell with the T,. electronic temperature in the 
states 4°S and 3 “-D, n/n), is obtained from the equation of stat-onarity: 
ay a [h, + -3) 6) + @n,c (7) 

n 


1 SFR, t+ y 8) + (4) [Ag + Aan] 


where a, and Xs are probabilities uf fonization by emission from the if 
levels i and 3°D, (3, , and ieee are recombination coefficients for these 
levels, is recombination probability for all other levels, Ly and 5 

are probabilities of transitions from the 4°3 level to the 37D ewe and 
backwards under the effect of inelastic collision with electrons, A is the 
probability of a quadrupole transition from the 2D level to the 2s one, x is 

the fraction of atoms which are formed due to recombinations at the upper levels 
and as a result of cascade transitions reaching the 23 level. It follows from 
this formula, in parnrouler, that: 1) the populations of the ground 425 leve: 
and the metastable 32 D level are of the same order, if the quadrupole transi*‘ons 
and terms depending on inelastic collisions between CalI atoms and electrons 
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Some Characteristics of CaII, BaIX and SrII Lines in Stellar Spectra 


are neglected; 

be taken into co on coefficient are 

10-3 to 1075 bs 8. A forma for CaII ionization has been ob- 
tained, Moreover, the problem is studied on the effect of the metastable y 
2D level on the intensities of the CaI, Bal and SrI lines. A possible 

mechanism of electron capture, two-electron recombinations, is discussed, 

and its effect on the rate of formation of CaI, BaI and SrI atoms is clari- 

fied, The probability of two-electron recombinations is within the range 


10-13 to 10-14. There are 13 references. 


3.D. Gutshabash 
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AUTHOR s Nikitin,a.A. 30V/43~59-7-16/17 


TITLE Yelium Lines in Star Spectra Combined With Double and Forbidden 
Transitions (Linii geliya v spektrakh zvezd, svyazannyye 8s 
zapreshchennymiidvoynymi perekhourmi ) 


PERICDSICAL: Vestnik Leningradskogo universiteta, Seriya matematiki, 
mexneriki i astronomti, 1959, Nr 7(2), pp 146-156 (USSR) 
*sSTRACT- Ir. the He -specsttum the author calculates: 
\ 


:) the probability of quadrupole transition 
aD 
A(z°S - 3p) 2 189.2 , 


tee provability; of the forbidden dipcle transition 
tok 3 F 2 -4 5) 3 
fa°s . 3’p\ = {( = oe as 
ACz 3-D)} (75550) 3-107 73(273 - 3°P) 
Where Fis the field intensity. The servesponding spectral iines 
are disovaaed. Finally the author estimates the influence which 
sertain double excited He-states to He-lines of 
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There are (9 T 
7 English, ¢ P: 
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spectra, Vokl, AN Arm, SSR 28 no.2:57=59 +59, (MIRA 1256) 
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universiteta, Fradstavlene akadamikon VA. uaa 
(Stars--Spactra) (Helium--spectra) " 
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NIKITIN, A.A, 
an EI Ine 
Excitation and ionization of helium atoms in stellar atmoshperes 
° 


caused by the excitation of two electrons, Dokl, AN arm SSR 29 
no.1:33-34 '59, ° (MIRA 12:11) 


1. Astronomichestmya observatori 
ya Leningradskogo gosuda: 
universiteta. Predstavleno akademikom V.A. PINE ohn aia 
(Helium) (Ionization of gases) ° 
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Nikitin, A. A. SOV /'29-1°€-6—20/67 


The Effec! of Autoionization and Its Influence on the Intensity 
of Some ".nes in Stellar Spectra (Effekt avtoionizatsii i yego 
viiyaniye na intensivnostt nekotorykh liniy v zvezdnykh 
apektrakh) 


Doklady Akademii nauk SSSR, 1959, Yol 126, Nr 6, pp 1227-1228 
(USSR) 


In an earlier paper (Ref 1) the author stated that the intensity 
of some lines in stellar Spectra does not only depend on the 
excitation and ionization of the outer, but of the inner 
electrons as well. As may be seen from another paper (Ref 2), 
the nonradiative transition, the so-called autoionization, is 
considerably more probable vith light elements, than is the 
transition with radiation emission. On the assumption that a 
radiation field exists in the stellar shell, which is cepable 
of ionizing the atoms, the conclusions are summarized in three 
paragraphs. They deal with the distribution of the atoms among 
the various ionization states, the ionization of atoms by 
ejection of Ke or Leelectrons and, the autoionization of light 
elements. Next, the author considers data observed, and 
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hea ei oS anvensi ty of the emission lines cf Ne and Fe-ions 
Nees eee ar fons, and draws concluaions concerning 
Soviet. mia ere are: 6 references, > of which are 
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ENTED: -March 20, 1959, by V. CG. Fesgenkov, Academician 


SUBMITTED: March 16, 1959 
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AUTHOR: Nikitin, A.A. 
oa CISE TINE ey 


: \v 
“TITLE: On a Possible Estimation of the Temperature of Hot Stars From the 
Character of the N-eIII Enission Speotruz 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Yol. 1.2, No. 1, pp. 99+90 


TEXT: WeTII emiasion lineg were observed in the spectra of WeR stars, several 
novae, and several planetary nebulae. These tines are divided rato two ercups, 
the first of which comprises all the lines produced by transitions between levels 
with the configurations 292 + 2 (s,p,d,f,...), while the segond group includes 
the lines caused by transitions between levels with the configurations 


282p(P) +n (s,p,d,.0.). The rirst group of lines is explained by the joint 
action of recombinatiom and fluorescence mechanism. The explanation of the second 
€roup meets with great difficulties due to the fact that in the recombination 
mechanism ar. electron must be captured by an N-IV fon, which occura not in the 


2 
state za” 'S but in the excited atate 2s2p dp. Considerations of steadineag 
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On a Possible Estimation of the Temperature of Hot $/020 60/132/01/22/064 
Stara From the Character of the N-III Emission Spectrum B014 BO14 


make it possible to draw conclusiona as to the com 
lonizations of the N-III atom by e 

in the state 28% 15 with 

of a 2g electron 


studies the co 4 is at“‘ained. B using 
Planck! f+ 21 kT + 2 (Ts? x 


Val, exp [(z,-1,) er] (1), where I, = 47.4 ev and I, = 55.8 ev are the ioniza- 
tion potentials of N III with ejection of a 2 


referenves, 1 of which is Soviet, 


PRESENTED: January 3, 1960, by V.G. Fesenkov, Academician YO 
SUBMITTED: December 31, 1959 
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LEVINSON, Ioshua Ben'yaminovich; NIKITIN, Aleksey Alekseyevich. 
Prinimal uchastiye cuTMaR A.M,, nauchnyy sotr.; T VA, 
Z.1., red.; YELIZAROVA, N.A , tekhn. red, 


[Handbook on the theoretical calculation of line intensities 

in atomic spectra]Rukovodstvo po eoreticheskomu vychisleniiu 

intensivnoatei linif v atomnykh spektrakh. Leningrad, Izd-vo 

Leningt. univ., 1962. 358 p. (MIRA 16:3) 
(Spectrum, Atomic) 
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; S/04 3452/007/002/067/007 
2 900 D407/D301 
AUTHORS: Nikitin, A-A., and Filatova, E.P, 
TICLE: De termintng-approximate wave luncticns of the Nx ee 
8 atom, as part of an investisation of its recombination 


Spectrum in envelopes of stars and nebulae. Ivy 


PERIODICAL: Leningrad, Universitet, Vestnik. Seri ye matematiki, 
mekhaniki i astronomii, no. Ty 2, 1662, 147 - 160 


TEXt: Approximate formulas are derived for the Wave 
the N Ili-aton, describing the levels of the configurations 182252 
oe ea a a OF ly 25. 3a 4 ana (correspondingly) 18<282p (1-3p) 4 
+ nl, n = F594 and: Ve Oy 1g. 23, The radial Parts of the 3s, 3p 

i lati - The wa- 
ve functions of the 8round state of N ITI, were calculated by the 
variational method, as wel! ag by the Hartree-Fock method, taking 
into consideration inter-configuration effects. By neglecting ex- 
change terms, the expression for the energy becomes: 


Es Ey + Til). 2P, (nlis) + 2F 4 128), (3) 
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Devermining approximate wave ... D407/D301 


With A = 1,26, E = —~ 1.410R 

value has been found by the’ m 

paraneters of the wave fun 

the minimun condition for 

the variational method a. 

Obtained by the semi 

energy~values. 

values is Zzood. be j i x .dered of states 


with pring sn 4.5 of the configuration 1g 28¢ \ 


nl and 1s = 3,4). These functions were calculated by 


es of Ani orthogonality to lower states be- 


ing taken into account. sults of the Caiculations are listed 
in ta unction of a certain level “or a gi- 
it is possibile to estima- 
& sequence. This problem 
Can be most readily solved by th> Scaling-factor methcd; the under- 
lying principle consists in the fact that the normalized radial wa- 
ve-functions P(nl/r) for a given (nl) and for Gifferent Z, -re ge0- 
“etrically Similar. For convenience of Calculation, the tabulated 
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2 


wave-lSunctions are written by means of analytical fomulas (combina- 
ticns of polynomials ung exponents). The approximate formula for 
the 35 wave function of the III-atom, igs 
-13.7r - ~6.60r 3A e ~ cor 
= 1.51e7!) +(0.36e ~ 4.98e j 00r) 2 + 2 1.26r_ 


In this case the scaling factor ] = VS = 2.29. Formulas ror the 
2 


other wave functisns are found analogously. The Odtainad Wwove-funce 
lities ani ab- 
these Calculations wil? be gi- 


tions were used for devermining the transition probabi 
Sorption coefficients; th 


ven in sudse are 17 tables ang 7 references; 4 


‘ 


Soviet—bloc Oc. The references to the English- 


tions read as follows: P. Morse et al., Phys, reve, 


; S. Moore, Atomic energy leveis, 1, 1949; W, Cherr, 
J. Chen, Phys., 21, 1237, 1953, 


SUBMITTED; September 14, 1961 
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NIKITIN, A.A. 


Recombinational spectru«. of N III in the envelopes of stars and 
nebulae, Part 5, Determination of approximate value of transition 
probabilities and absorption coefficients for N III energy levels 
of the configurations 1s*2s2nl and 1s*232p(1.3P)nl. Vest. LGU 17 
no.i3#113-137 162, (MIRA 15:7) 
(Nitrogen--Spectra) (juantum theory) 
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APF—5g'G 4379 1,54 4,3-108 | 1,5-10-? | 7,8-40-* 
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f - ABSTRACT: Until now, the recombination spectrum of 0 III was com 
puted under the assumption that ‘tts energy levels are determined by . 
_ the LS-coupling. The author hes investigated to what extent this 
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in this communication, Since the lp and 9F-terms are overlapping, 
an intermediate coupling, rather than LS-coupling, is indicated, The’ 
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NIKITIN, A. A. 


Uniqueness of Existing Force Methods of Calculating Differential and 
Planetary Mechanisms 


By analyzing several force methods of calculation the :uthor con- 
cludes that the determinatior of frictional losses is always based on a 
sonsideration of the "potential" paver (the power under whose conditions 
of transmission the particular gear drive is operating). He indicates 
the generalized formulas and shows that formulas of other authors can he 
derived from them as special cases, Using a differential mechanism as 
an example he shows that calculations based on different methods can 
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No. 74, 1954, 226.274, 
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